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(54) SEAL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem in a 
conventional seal device for a wheel or rolling bearing 
device that a large rotating torque is required for the 
rotation of an inner ring member since a lip of elastic 
seal body is in contact with a metal ring, the friction 
force between the lip and the metal ring works in the 
rotation of the inner ring member, and is added to the 
rotating friction torque. 

SOLUTION: The value of surface roughness Rz of the 
metal ring 8B is set to 1.50-3.00 ^m, whereby the 
rotating friction torque in the rotation of an outer ring 
member 2 around an axis in the state where the elastic 
seal body 11 B (lip 10) is in contact with the metal ring 
8B is significantly reduced, compared with a 
conventional case. Necessary sealing property is also 
ensured. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 



08.09.2004 



BEST AVAILABLE COPY 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAjlaazLDA415148626Pl.h... 4/27/2006 



Searching PAJ Page 2 of 2 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

http://wwwl9.ipdl.ncipi.go.jp/PAl/result/cletaiymain/wAAAjlaazLX)A415148626Pl.h... 4/27/2006 



JP 2003-148626 



Page 1 of 7 



(19)H*ffl»i¥i? (JP) W2) ^ H ?^ 1^ ^ ^ (A) (11)»SHBB^H»^ 

#1112003-148626 
(P2003-148626A) 
(43)4^HB ¥J«15^5^21B(2003.5.21) 



F 1 6 J 15/32 
F 1 6 C 33/58 
33/78 



3 11 



F I 

F 1 6 J 15/32 
F16C 33/58 
33/78 



311 A 3J006 
3 J 0 1 6 
D 3 J 1 0 1 





tIBZOOl -343158( PaOOl -343158) 




000001247 










(22)tfiKB 


7jeS13^11^ 8 B @001. 11.8} 




:A:Ki^Em>f 3 TS 5 « 8 ^ 
























































100088737 








ffm± no 











(54) ixm<o^mi 



i^]^8B<^®a5Rz<?5«*1.50;um 
~3.00^£iii{c;ig^L7t^i:{:iO. 5lfti^-;l^4cl IB 

( y -yri 0 ) ti^^^ammmuz^T^m^^ 



2 




BEST AVAILABLE COPY 



JP 2003-148626 



Page 2 of ^ 



i(2) 



*><r>-ifcr>m^<r>mmiz. ^mutit p^msmco o •h<^ 
m)i<Dmi<r>wmizmthmmi<r>i^-}\/smi:^ u 

<7H-^T^a$*^ 1.50/ziir-3.00/zm{CiSS$iaJtC:i: 

*><r)--)]cnmier)mmiz^ 9\-\m¥thnmsm<no-h<^y 

¥^ffi§*n.50/iiii~3.00//mlc^Six^CvI i: Sri^Sji: 
§ *n . 50;u m~ 3 . OOju j: 0 n— 

tmnnmrnm xx/:i<mmmi,zmmi^i'ftLxm 
mm. 3 (rmtui^iztm^m^mm.. 

10001] 

\zii\^xi'\-^mii^^mtt(7)Wi<riwms:&^t:m 
m-h ii.i/x^ysmmmizjm'i, . 

[00 02] 

[«ie*ioafj?] mk. muzTFi-tioiz. wmm.mifi 
o«iSJiaij:tis mm\z4mmz-^n^ixi,¥msi 
tt2t. z<7)^m^m2izmm<r>^3i:^rLxm€-'4m 

7BX'^mLfzi>er>iiiht. 

[0003] (r>mmmm.7 <n a ^mp^ >-:^fflicoi^ 

$<XT , #i^8BlC«»1--5 U yT 1 0 c . 1 0 

x\^h, 

[00 04] 



003-148626 ( P 2 0 0 3- 1 4 8 6 2 6 A) 



PSi^-Zl-^s 1 1 'J y n 0 c . 10 d^S^SISSB 
fc^ftliLTtJO. i<oyt:J6Wiffl.|£*JOMlSiiai<0 
I^ISiSP^ 5 *^ttl'i:^4 El 0 <clHl« L/triS. y -y T 1 0 c . 
1 0 d h^]S^8Bc0J^:^]*«|^lfea5«5OI3IE{C|gU 

[ 0 0 0 5 1 fie-^T i^nasw 5 $-iiikD4 0 0 Jcoes-fr 
rioc, 1 0d^;^ilig8B^o)tl8^J^ffi^i^^i•■&^^^ 
[0006] z.f\.^wdi'thtd^\z\i^ ^SJasBco^ 

i:. y-yTlOc. lOd h±m^B,^<nmSchii^W^ 
*^L, :^JRa8Bi7)^BfiS*^':^#V^fc. igJcU yTl 

0 c , 1 0 d <r>m^mk^ta: ss^a 7 b<?5 ;k 

[ 0 0 0 7 ] -e>iT\ *5&HBa±^iia^»^uf 
ft^iatfoa«t$.@(i<,i:-^^. 

[0008] 

[iiss:»*>i-r-i.^tf)<7)#a] ^m^^mi.'fhtz^ 
iH]is^tgtcs{t^^i.i. 1 1 1 {c^^^^^tfr ttasas 

nmsm<r> 0 •h<r>mi<riWA<nwmzm-h tamgcoi^ 

««!Jrri.«MBO+A¥l^$3&*. 1.50//iii~3.00//Bj= 

[ 0 0 0 9 ] CK^i a {CS^-/I^«3&s«j5!lrrS«tt!ffi<0 
+;^T^a$Sr, 1.50/zm-3.00//m{ca^Uj^v:C:i:{C<J: 

[ 0 0 1 0 1 i/c, isnfrc^ni 0 ^zwm\zmmim\zWL 

ifi^ixi>tb i>tzm^^t:'ftLxmS:^iiti!fy-mmt 

t p^mnm t <7)Wnzm&^tL. mm\-mmt t i^m^m 
^<rm)5<r>^<r>mmz^f^ x^tz^wmz^^hmmm 

Sfi!lrf-I.SMB^+ATi^$*«, 1.50>Liiii~3.00/^B{C 

[00111 ^ v-;usm3&*««rr'&^iB 

1.5O//m-3.0O/;(m{C^L7t::t*C 

[0012] tfz. ^smi. ^w&i:-^<r)mm+}^^ 

BEST AVAILABLE COPY 



!(3) 003-148626 ( P 2 0 0 3- 1 4 8 6 2 6 A) 



i^ffi§*n.50;wiii— 3 .00//mc^l^{c:5rS J: 3 

iz±mm(r)mmm^<r>m^:mM<7)mmz^t i d mm- 

t^tzit^X. Wtb-^lz^j:*) . ±miti)^(^±-t 
t. 

[00 1 33 $^(3, !fmm^b[^m^ttb:bK ^ti^ 

mssimm^mtiii/z<7>i>msiimzm>ii:i:ir 
Lxmmivf:i(^^mit$tifzmmzts\^xi>. s^- 

fimttiK ^muzmLfz^mx\ 9\-m^Mbf^mmi 
bi)m'L-m 0 izifsnrnzmm i-tzm<^\Bim:mm hju^t^ 

i^lz^m^tLhbbUz. 
[00 143 

[00 1 53 5:*J. 01tiJ:U?a2t±. fie*<0*liffl!|£ 
**'3fS^SlfcJ:t^?^i|g7<O#^O0ffii: LTffl 

[00 163 * -r, 1 0^<4:<SJ« 

2b. ::<r>!fmsttt2iz. SJgfiMtSi st^ioTHjg 

[00 173 Z<7)fHm^^5{i. mSi (7^P-=¥x-f;^ 

-/w 1 6 i: , c:<o-'>r* >f -;n 6 coMM^ y-rm 
9i-mmizw!^$tifzy^yitK-< -juieb i±%fmm(r>m^ 
*i 7 t*»4>fli«$nTv^i,. i?ie^Ny*'f-;n ej:: 

mmizii. ^m^hmiz^tii-thmmyyy'J 
yyyyi^) laam^^ii. ioiXf+Jt^^^j^'is 

>f -^^ -;l^5r SfoT H^-T S 3^o:tf>Ol2#tt'1^/I^ h 
-;n 6W4, S&:^)e^*^»as^^.«.«^"C^?^:2 03&^ 
[00 183 B?(E^'h^a5«2i:rt<lfea5*j5i;C0S 

<mmiS!^6^-^(ommx'mtLx. wm^^ 
6 {cas3?ts'j&i*A-r-s i: 1 1 izif\-m^i^<r>m4(.m<^i^ 

li. T^i^imm^miAb yi-mmmi^m.7 Bb*^ 

[00 1 93 miT^i^mmm^m.7 a{±. ^^^^2 



izm^^tix^^y^^-< -jui ecofmmbMnifyyy 
1 8b(7i'^^^izyi^'r/i':^mx'mm-?>yi^r}i' 
y -yri 0 aitsxxmin^yyyi^i acrmmizr^i^ 
^/p:*rr^f«ftW-sr^i^+/uu -yTi obtSrqfir-rs 

[00203 ISia^f :^-t-ffl!l?&»ilS7 BJ4. jjas!*^ 

ffi-ea«^2{=5^L7tJ:5i:. 9\-nmi2<r>>( y-i-mf>^ 

mmiz^^hfzz^^ 9Bb. mmmi^ 1 7 (7)i'i-^M 

fctK^$it7t:BiffiL^jgo^JKi8 B i: . mSZ^^9 B 
fclI«$*tT^SSS8 B<r):S;#9 Bj!t|6iait:-S>*igSB5 

izmmti u -xTi 0 $-^-r-i.^tt>'-/ui* 1 1 1*-^ 
ciioii -yri o<4. ^^scdshm^ 
iz y i^'TJi^ifj^x-mm-^ y i^nv ^y^yxoob.^ 
BiSkB<ri±Hm\zr^'i^''<riv^tsiX'WikthT^'^-7 

yri Odt*><i>li^$ixTV^S, 
[0 02 1 3 5r*5. :^««8B«o«J|5fi:LT. J I S ■ 

SUS43 0. 3Q)Am<r>7.^yvy.mfm--^ht\.h, 
[00223 bz. hX'um^mm. 7 .m\z^ v^mm 

W5IS7BTJ4. 3¥ttS^-;H*cl 1 Bc^7i^*T;PU -jT 

10c, r^j^-v/py yr 1 0 d*«ifeegE88c-5-iX'ffL 

IfftfeLTfcO. C:i0^tf>«|&ffl.K*f9ilSSS«l£0F^ 
:^**i!lv^TV^€,. (J!-oT, rtl^gC1^5?rtt'i:^4[ElO{c:lIl 

i^*iS>S. Cl<7)fcJ6{c(i^JS?i8B<7)^««af S-^ 

[00233 z<r>msmsLi\t. wmmim-miFjt 

WttSlcGtTS^ (1 ) ^0M1^*«fc&Ci:*<»i?>n-ti^ 

[00243 i = 4> • Gi/3 ( 1 ) 

G=n • u • b/P 

r^Sn*. : tA (J3»»«J) ttJS. u : W 

mii8B)jf3K, b : V— ;H$«4iti (U-yri Oc. 1 
0 diO^fi) . P : ( y -yri 0 c , 1 0 d<7) 

fcO, <}i:ii;^=5 (hmax/A) 2/3 (D/2- hmax) i/3 
Xexp(a p j A/hmax) f^^flS. ^.Ifhina 
X : WSfflffl^ (^Ei58 B^am-^Ti%aS 
^irO-COTRzt^-r) . A : a$iOiSi;g. D : ffig 
(^iS^8<?)g) . a : p : WmS. 

SfMiia-csijo/cii) , j : 5*ttj^-/u# ( y yri 0 
c . 1 0 d ) (rs^W»>m<r^mMx:h h . 
[00253 -ett. 5»14^'-;P«s 1 1 B<7)J^, -e^o 

L, ^JSii8B«0igIij®(5Dffl$c7);^^-<t:$-ti:fc*^, ± 
[0 0 26 3 4>^^ C = Rzi/3xexp ( 1/Rz) D 



BEST AVAILABLE COPY 



!{4) 003-148626 ( P 2 0 0 3- 1 4 8 6 2 6 A) 



z<r>fi : 0.67jum<O*^<OiS<?)®3.89KStf-S#Rz*» 

[0027] 
[^1 ] 



Rz 


J3 


it 


0.67 


3.89 


LOO 


0.80 


3Ji4 


0.83 


1.00 


2.72 


0.70 


1.20 


2.45 


0.63 


1.50 


2.23 


0.57 


1.70 


2.15 


0.55 


2.00 


2.08 


0.63 


2.50 


2j02 


0.62 


3.00 


2.01 


0.52 


3.50 


2.02 


0.52 


4.00 


2.04 


0.52 


5.00 


2.09 


0.64 


7.00 


2.21 


0.57 


10.00 


2.38 


0.61 



±12 (^1 ) A^ib, Rz<7Mm.00MTntT(Om^X' 

[0 028] tZiX\ ±IB (^1 ) iziS^^X. Rz*>' 
1.50~7.00Aim<7)^, ^ mn) COR z Office? ju 

bt-(>. S!SSWU^t)4fiM<£«§*iStOi:«l^$ 

[0029] C:<0±d^t/3Oji«0ffi«?:ieiUc#;lS 

Rx(r>W>i\.5iy-l.Qfitxmifim^X'hhi}^. —-fTX 
Rx(7)m.ti^:kt\^tm^i^-iVWl lb^msb<r^ 

M {^m) ^^<^m^m^k'Y'rh:Lbii^^x.htit. 

[0 0 3 0] ClClT'TiB (^2) JC. Rz ^r^k^-ttfE 

<r>^^im-b Lx^-^tzmmzx-ox^tzmas^ 

[00311 
[^2] 



Bz 


mi^m^hn^if (znK-m) 


100 


200 


300 


400 


500 


600 


700 


800 


900 


1000 


0.7 


450 


466 


430 


415 


400 


393 


390 


380 


373 


363 


0^ 


365 


370 


355 


345 


336 


330 


330 


326 


320 


315 


1.0 


310 


315 


300 


290 


230 


276 


276 


?70 


266 


260 


1.6 


295 


300 


285 


276 


266 


260 


260 


255 


250 


245 


2.0 


290 


295 


280 


270 


260 


256 


255 


250 


245 


240 


3.0 


290 


295 


280 


275 


266 


260 


255 


250 


245 


245 



RzOffi^Jl.OOjLtmtUi, !|t{c:1.5(>--3.00>tim«O«J^f 

tiX\.^^:ibifi. mmzii-yX^W^^ixti, 
[0032] ^ti. pf!%<7y^m'&i:Ur:>fzib<^R z coffi 
OlK-»ffiS-*nSlliiS-S3fc^-rj: d^r^gSrfflv^Tfi^ 
-^tz. -r=5:i5^;&^3 0<c5Ptte^-;t#3 l^ffi#<t, 
ifDWtt^— /M*:3 loy-;'r3 2$r. RzcOfflO^^r 



[0033] }S?&?J : ATFa i^^lynvU ) . Wft: 
@ : 35I1U11, ttf*:l51«jgC : 4000/iiiin. ttflsfiHl^ : O.liimTI 
B. W«sls]te^: 504h. 

[0034] zffymL\zx 4Sfiifce«5rTie ) 

[0035] 
[«3] 



R z 


0.60 


0.80 




1.20 


1.50 


1.80 


2.50 


3.00 


3.60 


4.00 


y 


0.66 


037 


0.28 


0.26 


0.24 


0.25 


0.26 


0.25 


038 


0.41 



R z <r>mfi\ . 00^3. OOAimCOfgi^TS) -& i: ifihil^^ . 
[00361 UliOlliS^SfcJ: OHHS^ISh/U^^isi 
tX^ttSr#«t-'& R z OfflJdl. 50- 3 .OO^tmO^lS 

[0 0 37] ^tJ. ±12 (^3) Jcfcv^t, Rzcoffi** 

3 3 »m<rf^mwm< =5: 0 art: ^ffi{=?g»ffj*«fiy* 

ihX'hhb^x.ty1xi>. 



[00 381 b^hx\ ■^?ii^<r>^<mm\zii\^x . 

ClOffSOlgtC. S«O«®ffl$Rz*-'1.50~3.00;uiD 
»C^Si088 O^BifflS R z *n. 50~ 3 . OOxi mO«JS{I^ 

tt*ii«a±-rs. 



BEST AVAILABLE COPY 



JP 2003-148626 



Paoe 5of 7 



[0039] uLhc^j: o :^^m<r>mm.<mmx'\i. 

^i^8cO^®a$ R z<?>iiSrl. 50— 3 .OOx/ mJC^^L 
:tC:i:(cJ:0. 5¥tti^-;U«El 1 Oc. 10 

d ) 1fi±BmQ \Zim. Ltz^X'9[^Um 2 imt- 4 HI 

[00401 ^iS. *^l4±iBIISftcOJg®{c|iB«$ix 

[00411 ^i.{f , ±i2IISt<^JBTJi. ?I^^S7 

o a *> ^ >-^M?&it^a 7 B (Tt^x-mm Lfzt)K ztt 
izmM^tmj<r)X'ii^j:<. T^i^m&mimiAizh 

l.50~~3.00uiiKr)m.mz^j:^Xdm^-t^. Z<7)J:oiz 

■ri>ztizx>o. ±tmm<7)imt isitttc^iti^-yu* 

11 (U-yriOa. 10b) *^l^4J"l:««Lyt:« 
[0 04 21 -5- LT, T'>:J'M2Bi*^a7Al3j:tf^:^ 

:>-^ll?&^^ila7 BcoM:f3iz-^\'^x:^^mt:mm^-t^z 
[ 0 0 4 3 1 t/i , ±imm<^mm<^mmmm.i ^mm 

[ 0 0 4 4 1 Mi. {f, 04 \z^-rmkmm,ti^^m^mm. 

■c\ 2n<^^si:itLX9[-mmi2im't^Am'o\.zw& 
^mz^^ixkm^. 2 i: mism 2 oh 
co^w^se ^mw'f yi-mx'^m:^i,^mm7 

[00451 c:«o?&i*sia7 j±ii^<^>f >-)-mm^ 

i^<mwLbmm(r>mwi.x-Si^ii^. ±Mm^<r>^m.tm 
^muM2<^^ yi-m\>^mmz^-^ixfzz-' 

^9B. ii3;^lfZ-±9^\zm^^ixxmtW^2(r>^mm 

\z^^Mi^msmm^m\zmkti> v yr^:^ 

S>S^-CJ)4. ^«7)fi|fi£iOS&S*iia7 {7B) dJSl^T 
±IESIife<^®fcP«fc. :^JS^8B<0^iH«$R 
ziO«Srl.50— 3 .00;um{Cl§SL.t: . 

[0 04 6] i^c, Bstc^^-r^ffltej&iOfai^ai 

«|gm2{c3E3^:^•L■C^^r;^>f-/H 6t5j:t/^3i'* 

s^#s^^Tv^s. ^Lxs^muti2i3iW^y:i-^-<-fu 
1 6 1 «0Bi«&aj«4 0 fc-ejgjftsttssttws^se 

^?&i*i-i.^iia7i: tT. T^^'mmimm.i Ak 



!(5) 003-148626 (P2003-148626A) 

11 A. 11 B*<, 9mmi2cr)fH^miz^m^titiis- 

^9 A. 9B<C|X#{t^>/t. SSttv—ZPfttl lA. 1 1 

tS-WL. c:^^.4,'e^^'f^^.<^3¥ttx-;^«cl lA. 1 1 
Bc7) 'J -y r*^v^7';^^ -;H 6 , «9gJ1-ll«1?4 OOJI- 

10 047] z<om&<om^. jsyni>{-;uie. w& 

^h^«4 0(Ct>{tS7j/T/l^U yTtr^v-^/PU y 
r*«^jijrr S^IS4J-<0«iBffl$ R z cOfflSr l. 50~ 3 . 0 

[0 0 4 8] zco J: oiz-i-i,zt izx'o. ±.i?Mmcm 

®t|Sl«(:5¥ttv— /Pi^l 1 A, 11 B*JSMgB:»-{::« 
fit L^c^t^T-i'W^gPff 2 *-'«i'i:^4 0 0 (cEIS-r -S. ISiOO 

[0049] ^tJ, ±i2#IIJft<0?^SST(±, I^f*:c0- 

LT^^^fflt^AcWiffleAiOlft^a 
tct3SfflT'^2.Ci:«4^3M-C'*0, U -yri7)ltfelrr€.aJ 
^<^Rz<Ofi$rl.50~3.00;tziDt-rsc: ttci 0, JbJE 

[0050] 

Mz^ -:f}eo&n<7immiz. 9\-mmtbmmmi<^o-t^ 
(r>iis^<r>3m<ommizm-tmmm^i^-fvmti:^ 

MO+^T^ffi ? 5: 1 . 50 ;u iD~3 . 00 u mt t ^ ^ 

x\ mimmt LX'^w^j:mtit^mM.fzwz\ 

[ 0 0 5 1 1 . fi!J^roa5W<7)jgBfc^ L^tr^lS^ 
J/-;l^ia5m»'i©i4-rsifMBO+jSiTi^fi$ 5:1.50 
; txzn-3.O0u^\zmM.LX\>^hcr)X\ tSmtc^f^'&.i:^^ 

i u;t:^®-c\ '^-)v^m^±.wm\zim.'Lxfvmmt 

[0Bi^fS#=5rSiBJ] 

[011 *«HB<oll*t<7>?g®$-^*«lffllfe!p' 0«S 

jiao^«5^§fi£^^-rBf®@T-*> s . 
[02] init<ga5tfc'^®@-c'«>&. 

[031 Wf^«0««tt?r«o/v:i^£ORz<^<OlS#« 

^'^htz>f)<r>^mx'i)h , 

[ 04 ] s'joiiii6<7)jg® ^^-r^^i£AJ oiasiia 

co^#=t§B!t5:^-rBrffi0T'«> ^ . 

[051 $ h\z'mffi^<mmi:m-mmmw^^m 



BEST AVAILABLE COPY 



JP 2003-148626 



Page 6 of 7 



!(6) 003-148626 ( P 2 0 0 3 - 1 4 8 6 2 6 A) 



1 ^mmmmsmm 

2 ^msm 
5 j^^mt 

7 mimm. 

7 A T^:^mmimm. 

7 B >f y-rm^^m 



8B 
9B 
1 0 
10c 
1 Od 
1 6 
18 



mil 



m2] 




BEST AVAILABLE COPY 



!(7) 003-148626 ( P 2 0 0 3- 1 4 8 6 2 6 A) 



m5] 




azm'^ mm WS. F^^—M^) 3J006 AD02 AE23 AE45 AFOl CA03 

^Tp+dfeEffiflS^HTB 5#8# tm 3J016 MOl BB03 CA02 

nJL^^W^ 3J101 AA02 AA43 AA54 AA62 BA53 

BA54 FA13 FA41 GA03 



BEST AVArLABLE COPY 



